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(54) COMPOSITION FOR FORMING FILM AND MATERIAL FOR FORMING INSULATION FILM 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a composition capable of forming a coating film excellent in thickness 
uniformity, hardness and dielectric properties by incorporating a specific alkoxysilane hydrolyzate and/or its 
condensate and a silane compound having a specified b.p. into the same. 

SOLUTION: This composition contains (A) a hydrolyzate of a compound represented by the formula: R1aSi(OR2)4-a 
and/or its condensate and (B) a silane compound having a b.p. of 300° C or higher under normal pressure. In the 
formula, R1 and R2 are each a monovalent organic group. Preferably, ingredient A is a condensate of hydrolyzate and 
has a wt. average mol.wt of 800-100,000. Ingredient A takes a two-dimensional or three-dimensional structure as a 
base polymer for film formation. When applied to a substrate (e.g. a silicone wafer) e.g. by spin coating, the composition 
can fill the grooves among fine patterns and, when heated, undergoes the hydrolysis and condensation of ingredients A 
and B to form a high-mol.-wt polyorganosilixane, thus forming a glassy or giant polymer film. 
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[wom] *m&m*t£t'\z$3ttzmfB\&mmt trig 
IM&^m) (a) -j&sSr 1 » si (or 2 ) 4-a 

(R 1 *S«fctfR 2 Hm— -Cfcftfco-OvCfc lft 
roWftS4r^U «ttl~2®»t;«tJ -C*£*v 
*fc^©»**W*ft#J:tJ^*fctt»frft» 

(B) fflE-COft&a* 3 0 O^JtT-fcSv'TWb-g- 

ft, &-£#-rz>W8&i&mm!8.<to. 
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[«*Si] (a) TE-«* (i) -easftsfc-fr 

R 1 a S i (OR 2 ) 4-. •••(!) 
(R 1 *5«£tfR 2 -C?t>S*o-CVTt)J:<x *;ft, 

•eft,lffi©*Ht£&?j*U aliO~2^SiSSr^i-„ ) 
lifetfl: (B) ^BE-eO»,^5 3 0 Ot£J±tfc5v'7 

[l**S2] (A) (^^*##«t£-i|MftaS) io 

1 0 0*figl5lC*)-bTs (B) JSg^Sl~8 Ofig^t? 

[§t#JS3l Hl*^ 1 WML<Dm&<&!fi^t£Z>Z. t £4$ 
[0 0 0 1] 

[0 0 0 2] 

[e&3feo8tfff] t&fe, i|a»flcSlW-ft^l!:J3lt*»IB«6» 
KiLT, CVDj*ftif<0^7*n-fe^.T-^^tvfc-> 

y# (s io? ) m&&m£ti,x^z„ ^rbr, fi^, 

J:9*-ft»MlftilW**/«i-*it*i«l4U-C, S 
OG (Spin on Gl a s s) fiW^Sr h 
9 r /I- = * > 7 l/(OM*.frm£j8.Vo & ZMft b-rz>®M 

^*sia^$tv-cv>5. u*»uft*se>, ^ajft^y-ftif 

e>tt5«t5l-fto-CV>S„ 

[0 0 0 3] «!#§BJF6-1 8 12 0 l-^-2t$ft|:: 

4a-5'>ft< t% lSOTclS^tfWaAR^ifet, # 
^•rttcTyw=«#->SSr/>ft< t lfi^T-r^^^-Y^ 
te£^i**&S-g-$*-CftS, 8fc¥«&^S*S5 0 0£t 

[0 0 0 4] W09 6/0 0 7 5 8 -fr^teft, 

^f-^T^is, v^^^jKr/^^K^j;^ so 



«jwi6ftir*»foft«, ««»**»^riB-c, fr-ommm? 

[0 0 0 5] <®ffl¥-3-2 0 3 7 7^«fcf4, 

«^-SBp°oft if<D^ffi^a{n, jimi&ftft if i-Wfflft^b 
j»atmmmnt±. ^A4Mb©»£©ft^*&— 

t>, ^9y^Oft^A»ftBfcfl:«W<ail*r»*Si:trBW 

& , pi c < j?f 5t*> * u- h <t&® t &*mmbo&tEto 
»-<*•*>*■. 

[ooo6] ua»u ±fsroj;5(c x ->7>ft^fti;f 
* v^/u= = ?A#i:^&S=SrU— Mt^feSrM^-g- 

SfSft if i < t»"C«ftl/\ 

[0 0 0 7] 

(i, ^i^^ftifK*rt*»IBI6«WfcUTaSft, 
*9— ft«s**r-rsaJKi6 s «j«^riift, t^t^Ei^s 

i-^iir^B^i-rS, 
[0 0 0 8] 

[»»&»&•*- 3fc»<o#8:] *J89lr±, (A) TIS- 
(D («T Uk-Sto (i)ji 

r (A) *>SVM4 rft]7K£*m&ttJ it>^ ~ 

5) , 

R 1 . Si (OR 2 ) 4-. • • • (1) 

(R 1 *5it5R 2 flpJ--CtSfto-C^Tt J:<, IAS 

W^SSr^U a«0~2(7?SIS*^-r. ) ft£tfK 
(B) «JE-CW»^dS 3 0 0 < C£l±-C&5V7Wt:-g'<ai 
(6AT r (B) Jfcfrj i:tv>5) , ^^-rSiirSr^ 

^ir-rs^^m^^Bi-rst^-efcS. ir-e, 
(a) at» &£M*4ffiffi'£tVomm loomaspic 

(B) ^* 5 1~8 OfiSSB-Cfc^ii:^/!?* 
[0 0 0 9] 

y^-tb-c, (1) <VbB7k5mm&<&i&—ft.7£ 

~H?k7c«jft«lit* i: t) , Ctvlr (B) ->7>-fk^^ 

uxeya- hSftifjeJ: y, ->y av^^^ftifroS 

a-a-*^ft5i:, ft-a^i (i) <DisaiKH^m^mb 

(B) v-T^k^t^ADTk^-SI^-rSCirJcJ: 
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nbtizmn. &mm*&i&x\ ^mt\cmti. 

[0 0 1 01 ±.mu*ftMVoh&, ±f2<fbg* 

(i) ^^tt5R 2 o-m-f^x&m?kftM£tbx^ 

i-o-s ife&ZJ&i&^frhnxhztK *&Wx 
i/9 ;-*m&i-^xffi&^x^z>&^mtete< . m 

[0 0 11] JfiATx (A) 

(b) rt^ftificoi^r»wu atw-e. *»woa« 

[0 0 12] (A) 20 

JbE— j»3£ (1) -e*Stv^ft-&ft (1) KUJV^T, l 

^y ^/ws^ifSr^f^w^ds-et^o ::t, 

T^/vmt ^A-X. rAifcT/P 

^tt)i^o — jttsfc (i) fcisvvc* ry-/Hi:tt 

[0 0 13] -Jftsft (1) "C«S*t*fl:*«0*#«fc 

V> -T" h7-n-7'D^v">7^ T h7 i s o — 
/p^^r^>7^ 7 1 h^-n-^ f h7 

-sec -7" 7h7-tert — b*r 

7^ h77xy^>'>7^ ^f/H>y^ 
$^>7>\ ^f/vhyxh^>7^ ^f^hy-n 
-^cr^v^T^ ^f/Phy- i s o-^ciTKari/ 
>^>, ^f/^y-n-yh^^^ *fvH*y 40 
-s e c-^ h3rf->9>\ ^f/H^y-t e r t — :/ 

h^7^> ^f/H>y7xy^>->7V, Xf/^ 
yy h*S^>7>\ xf;Vhyxh^7^ xf;U 

hy-n-^njK^>7^ h ]} - i s o -~f 

xf/Uhy- n -^h^7 N A ^ 
f;Why-s e c-^h^>9^ xf-/Why-t e 

r t-yh^>7Vx if;l/h!)7x;^/>7^ 

v x tfx^uh y -n-^ozK^v-v^:^ tr^hy- 

iso-7"a^>7^ fx/l/hy-n-^h^V so 



t'^h!i-sec-7'F^7^ t*~/U 
hy-tert-^h^^^ t*x/uhy7x/af 

e/VFyxh^»7^ n-^ntVuhy-n-^P 
#*->->9V* n-^Ptr^hy-i so-^p*^> 
->7^> n-^P^hy-n-yh^»7^ n- 
7'D^hU-sec-^h^^7^ n-7 , nt> 
hy-tert-^h^^^ n-7^PfcVbhy7 
xiy^rv'i/^V. i — t°/W h y ^>^V7Vs i 

-r'ptvuhyxh^^y, i-^pf/why-n 

-^naH^-W^V* i-^otf/Why - i s o-^n 

V, i -^n e/U h y - n h >>7 
V, i-7 p nfc:VH>y--s e c-^h^F-Vi/^^ i — 
fcT/U h y - t e r t — 7 h*-S/S/9>\ i -^-o tf 
/Why 7xy^V7^ n-^hy^h^>7 
V. n-^f^hyxh^»7^ n-^f/Vhy- 
11-/0^^7^ n-T'f/Why-i so-^p 
/K^i/i/^V. n - ^ h y - n - / h ^ri/V7 
n h y - s e c - ^ h ^ri/^7^ n— l/^/V 

hy-tert-^h^>'>7^ n-^f;Why7x 
/^i/^7^ s e c-^hy^ h^>V7V, s 
e c-^^/W- i-hyx h^v"^^ s e c—Z?^ 
/U- hy-n -:/n d^v"^ >\ s e c h 
y-iso-^P^v">7^ sec-^f/W-hy 
— n — y h^>->7^ sec -^f/U- h y — s e c 
-^h^7X s e c— Z/^/ls— hy-tert- 
/h^v^v'7^ sec-^f^-hy7xy^7 
>\ t-^f/Vhy^ h^rv">7^ t-^hyx 
h =¥>>^ >\ t -Zf^f-f^ V y — n -^n 
^ t — y^/V- hy— i s o — ^n7K^r->'>^^ t - 

^hy-n-^h^^^ t-y^hy-s 

ec^F^^^ t-^f/^y-tert-^ 
h^V7^ t-7 r f^hy7x/^7V, 7x 
x/Uhy^ h^»7^ 7x=/Vhyxh^>7 
>\ 7xx;l/hy-n-/P^»7^ T7cc~A-h 
!)-iso -^n7K^v->^ V, :7^xvP h V 
b^iff^f* 7xX/Uhy-sec-7'h^>'>7 
>\ 7x-/VMI-tert-y^'/>7^ 7xx 

;i/hy7xy^'>i/7yx ^f/Wh^/>7^ 

^r-»7 i/>f^-v/- i s o — ^nTK^r^i/^ 

-sec - yh^>7V> ^^f/^i/- t e r t - 
y h^r^v-^^. ^^f/^7xy^>7^ '^f 
h^r*>v/7^ ^^^m h^i/v'^V, ^ 
f/P-^-ii-^n*^^^ ^^-v^- i s 

i?xf/|/-i/-3ec-^h^>,7^ i/xf 
t e r t h^'»7V> *Jzz.*f*/U*Jy*LS 
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-n-T'P^^i/?^ iz-n-ynt'/V-^- i s 
h^>'>7^ ^-n-^ofcT/V—^-s e c-:/ 

- i s o-^P fcT/US^ ^'>'>7 % A i/~ i s o — 7 
p tVUv^x: R^>7^A — i s o — ^p fc!7U— is- 
n-^nzJf^Vixy >\ v>- i so-^PtW-i^-i 

s o — :/p*K3rv'v':7>\ v*— i s o-^n \£;V— is— 10 
n-:/ h^i/v^^, so-^DtVP-vz-se 
c -7" h3rv">^>\ i s o — ^p \f;l>-is— t e 

rt^h^>">7^ ^-iso-^n^--;-7 

n -:/n/tf3rv'v'^>\ v?— n — V s — i s o - 

y^p^i/v^^ v^-n-^^/U- v^-n-y h^v- 

^-n-Zf^-v^-s e c-^h^r'»7 
>\ i?— n— y^/l'-v 1 — t e r t — :/ h^r^>7^> 
v 5 — n— ^f^/V— i^— ^r*/>7^ v 5 — sec— 20 

^f/i/C/^ h^>7^ v^— s e c-y^/V-v^ 

v?- s e c-^f/^'^- i s o-T'P/K^^ 

v 5 - s e c -^^/U-v*— s e c — :/ h^v">7 V, 

— sec — ~7^A — t e r t — ^ h^rv^v'7> / . 
-sec-^~v?-7x;^>7^ v^- t e r 
t--?*?/^* v 5 — t e r t-^^/Pv 5 
x. h^'>^7^v t e r t — zf^A — i/— n — :/n 
tK^v'v'^V's S^-ter t-^-^-iso-7' 30 
p^^>7^ i/-ter t-yf/K^-n~^l> 
^rv">7^ 5*— t e r t A — sec — ^ h 
*ri/^syl/^ is- t e r t — Zf^/^--J— t e r t —Zf 

yl/^ Z>Z7 i s o -^nzK^rv-^^ > N 

7x^-v?-n-^h^r^7Vx v^^-zu-^- 
sec-y^'/>7^ v/7i^-^-tert- 
y h^rv / v'7>'> v^arxvUv^^y ^v">7^ v^tT 40 

7-^^VK^o^h!in^»7^ y-^ 

pype/i/hy^h^>7^ 7-^7007^0^ 

[00 14] #£L<f2> x h7^ F^>7y, rF 
7^ h^'>^^Vx r h^-n-yp^v^V^y, T" 
h7~is o-^p^>7^ 7" hy^^y ^r>> 

J^bV * b^i/is^^. ^f/Uhyxh^> so 



y - i s o-^n^f^f i/i/^>- N h y ^ 

tf-/u hy ^ h^>7y, ^ai— /uhy^h 

7x^P f> y xl h^ri/v^^ v>y f/Uv? 
y h*v'v'7>\ i^^/l^xi h^C/^^ *J*-*f-A> 

xvl^v^ h^ri'V^Vx i/y^^/Vi/xu htrl/isyls, 
hy >fM/^h^>7ys h y ^^;^/x h^f 
•>i/7V> hyxf;^/^ h^»7^ hyx^/W 

^ x h y 7xn/^;x h^r^>7 Vt*fc6o ^tvh 

fi> iafc5^fi2S«-b*l^^-^fflurt ) J:v\ 
[og 1 5Hk&Vo (1) <Dto7k^M&tox*hZ 

(A) jft^Ftt. fc^Cfc, (1) ^DtK^. 

^hfh^m^^^(£T\^ ik&Vo (1) £*^L 

(1) ^dtk^ • m&tsitx, \\&m (1) o^idtk^ 

u^^^fift^^a (jgAT fMwj i:t>^5) 
(1, #*L< f*. 8 0 0—1 0 0, 0 00. £e>iw#£ 
L<fi. 1, 000 — 50, 0 0 0-Cfc£ o 
[0 0 16] ^PJtC43^r. (A) J5fc£f*, 

[0 0 17] (B) I&fr 

(B) dl#tt. SJit^M^3 0 0mt$)5'>7 
Wb^T^^, _hf5^EET-0»^ 5 3 0 O'C^-Cfc 

7 1 h7^ (p< h^rC/x h^r'» v-^>\ 7" 

nzK^>xL h^ri/) 7^7^ (i so-^p 

^^f^h^rv^) 7h7^ (n h^i^x. 

h^v-) i/^^x 7 h7^r^ (s e c-^h^r^x: h^r 
iy) v-7^> 7" h7^ (t e r t-^h^^xh^ 
1/7 h7^7, (7xx^r^xh^f^) ix^ 

V. Th7^ h^'>-n-^P^^) '>7^ 
7^7^ (x: h^-n-^n^^-» >^ V x rh7 

7^r^ (i so-^P^v'-n-T'P^) >^ 
^ 7h7^ (n->^ h^rv'-n-yp^v') >^ 
V, 7 s - h7^ (s e c-^ h^>-n-^P^'» 

h^^r^ ( t e r t h n -^ptK 

^v-) 7 h7^ (7x = ^r'>-n-/P^ 

i/) is 7 is, 7 h7^ b^ris- i s o-^p^ 

i/TV, X h7^ (xi h^r- i s o -^pjK^t 
i/) ^7>> X h7^ (n --furt^-is— i s o 
PjK^ri/) is7Zs, 7^7^ (i s o-^D^i/- 
i s a-l/P^vO V- h7^ (n-^h^r 

>- i s o -^p^K^v') ->^V X -r b7*c* (sec 
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( t e r t -:/ h^^>- i s o-y>vtf*cis) i/yl/, 
h7^* (7x- 3r'>— i s o -^P^K^vO 

7h7^ (ai h^fv^ h^r^^ ^ h 

h7*c* (i so-^P^xh^i/xh^) 

V, X by*c* (s e c-y h3r'>^ h^rv^^ h^i/) 
i/7>\ y~ h7^ ( t e r t — 7 h ^i/m h^^m h 10 

*>7>\ 7h7^ (2-*** y P3r'>^ h^vO i/ 

If— i so-T'D^v'cr^t^ ^t-n-^h 
^v'v'P^MJ-V, ^t-sec-yh^v/n^f 

i/i?i/u ^3fU— n-/nzK^v : v'7^ 

■fr^**- i s o-yo^^>7 % A — *Mf-n- 

V. — tt- t e r t h^r^y->7>, — ^rif^zc 20 

;**y\ fc:*;* O^IJ— i so-/n^i/) 

s e c h^rvO ^^y, fc** (*^+— t e r t — 

fcT* (^^-i^^c h y tT-X 

^t-n-7'D^yyy/W f ;* ^f^- 

i so-^o^y) ^*>\ t'X Kf-n-yh 

fcT* (^f-sec-n^y) 
>\ tr* (^^Mf— t e r t-^h^y) fcT* 30 

(^f7xy^rv-yyM i, 3, 5, 7- 

7F7-n-/o^y-l, 3, 5, 7-7h7>f 
^nr^yn^rty, 1, 3, 5, 7 — xN^ — 

i s o-r/n/K^rv'-l. 3, 5, 7-fh7^f/^> 
^P7h7-yu^ty N 1, 3, 5, 7-fh7-n- 
^h^y-1, 3, 5, 7-7h7^f/^P7h7 
^P^ff-y. 1, 3, 5, 7-7h7-sec-yh^ 
1 , 3, 5, 7-fh7^f/Wofh7'yp^ 
1, 3, 5, 7-7h7-tert-yh^y~ 

1, 3, 5, 7-f h7^f/^P7h^*yP#f 40 
>\ 1, 3, 5, 7-*r V"77~/*i'-l> 3, 5, 

7-7h7yf^P7h7yp^fy, i, 3, 

5, 7, 9~^V^^ 1, 3, 5, 7, 9-^ 

P"<V*^P 1, 3, 5, 7, 

9— <V*^ 1, 3, 5, 7, 9--<>^^^ 

/W^n^V^o^l^ 1, 3. 5, 7, 9 -^V 
^-n-^PJK^ri/~l, 3, 5, 7, 9 

P'O* v'U^rU-V, 1, 3, 5, 7, 9 — <l/ 
^-i so-^P^y-1, 3, 5, 7. 9--0-* 
^/P^o^^i/n*--?-:^ 1, 3, 5, 7, 9- so 



^-n-yh^fy-1, 3, 5, 7, 9— <^** 
f/l-y^ p^y^>p3f1?->\ 1, 3, 5, 7, 9 — < 
y^-sec^h^y-1, 3, 5, 7, 9— 
^/l^>^p^V*v'P3rlJ->\ 1, 3, 5, 7, 9- 
^-tert-^h^y-1, 3, 5, 7, 9 — < 
>#*3 L /l'is# wOPi/v^-V-ls, lf 3 t 5 > 7( 
9-^O-^^^y 3rf- 1, 3, 5, 7, 9 

f/^p^y^-yp^fy, ;Ky yy^S^lf 

5 P*&4)^*4 0 0£*±<7\ zKy^f/M h^r^>o^ 
>\ *Ky h a 3MJ->\ xKy^f;U-n- 

/n^v-yp^fy, # ]) * fvU- i s o p 

^ y ^ ^/u- s e c - ^ h ^-y^yp y, sKy-^^vw 

-t e r t h^v-P^i^. tfV *7->V-7z^J * 

v^p^M^ iKy^fyy^if¥^t40 

0£JLL<7\ Tjfy fcfxi/i^ h^r^v-P^ri^^x *tfy tT— 
xh^v-yp^rfy, zKy tf^/P-n-yp/K^rv'->p 

*f->\ #y e^/p- i s o-^^^yyo^fy, 
#y tf= /u-n-y h#^'>p=¥f-v. ^ytr-/u-s 
e c h^f-y^yp^ty, 2Ky t e r t 

h^v-v-p^ihv. t'-;i/7xy^yi/p^rty N 
^y ^^yyM^il^t4 o o^±o; tfyzr^ 
h^yn^fy, zKy 7x=;!/x h^y-yp^ 

u->\ ^Ky 7xn/v- n -7 p pzK^i/^yp^ty, >Ky 
^^^/u- i s o -^p^-y-yp^ty, tfy -7 
/v-n-yh^yyp^fys zKy 7x^u- s e c- 

^ h^>v-P3M}->\ JKy ^^^U- t e r t -^h^r 
v^>p3f1^ TKy ^31— /W^^/^ri/^o^ri^V N 
y ^^U>-tjiaLC0fift5p*&^S4 0 0£U:<£U jKy^ 

^ h^yp^rfy, jKy^h^ve^p^^ sKy 
^-n-^p##yyp^fy, d<y i?- i s o-^p 
zK^^^p^v-. #y^-n-yh^yyp^fy, 

#y^-s e c-yh^yp^rfy, zKy^- t e r 

t -*? h^r^i^p^v. 4fy v^7xy^i/i/P^fy 

fix 7h77x;^yy7^ fh7^ h^rv^^ 
h^v-) >^ V. 7h7^ (ai h=¥i/^ h^y) i/"7 

h7^ (i s o-T'PJK^e/xh^-y) v^V s 7h 

7=^^ (n-^^yxh^y) '>7y, 7^7^ 

(s e c-yh^r*yx h*vO X h^^r^ (t 

er t-^h^h^y) ->7>\ 7h7^ (7^ 

^^^h^fv-) X h7^ h^r^yx h^r 

-yxh^y) y^, fh7^ h^ri/x h^ri/jc 
h^ix) y7^ 7^7^ (n-^P^^ri/Ji h=¥-> 

^h^v-) ^7y, 7h7^ (i s o-^Pztf^fiy^L 
h^ri/^ h^-i^) ->7>\ 7h7^ (n-^h^yx 
h^v-^i h^r'» y7^ 7 1 h^^rX (s e c h^r 

^>ni h^v-^ h h 7 ^ ( t e r t - 
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Zf Y*isx-h*c^^ b*is) fh7^ (2- 

3i^/^af->a^ri/) fh7^ (2 -y ^ 

;U) 1, 3, 5, 7-f h7-n-/D^> 

-1, 3, 5, 7-f h7^f/^afh7^>P^f 
>\ 1, 3, 5, 7-fh7-i so -^cuK^rv'- 
1, 3, 5, 7-t 1 h7^f/Wnf h7->o^f 
V. 1, 3, 5, T-rF^-n-^h^-l, 3, 
5, 7-7h7^f/^n7h7v'o^f^ 1, 
3, 5, 7-7h7-sec-7 f R'>-l, 3, 5, 10 
7— r h7^f/^n7 h^i/ci^rf-^ 1, 3, 
5, 7-7h7-tert-yh^-l, 3, 5, 7 
-7 1 h7^f/^ ny 1 h^uSfl^ 1, 3, 5, 
7-fK77x/^-l ( 3, 5, 7 -*rb*7 t^fr 
^nf v'd^l^ 1, 3, 5, 7, 9 — 

^h^iX-l, 3, 5, 7, 9 "V* y yvUv^ u-< 

V^i/n^ff-^ 1, 3, 5, 7, 9-' O-^h^f 
-1, 3, 5, 7, 9-^^yTVUv'^ 

3M^>\ 1, 3, 5, 7, 9 "V^-n-^ciTK^v' 

-1, 3, 5, 7, 9 O^y^/Pv^ cz-O^ ->n 20 
=¥lJ->\ 1, 3, 5, 7, 

3, 5, 7, 9-^V*y TVl'v^a-SV^ 
v-n^f-^ 1, 3, 5, 7, 9 -'O'* - n h 
->-l, 3, 5, 7, 

1, 3, 5, 7, 
3r->-l, 3, 5, 7, 9 -s<Z/$ y ^JV^/? 
^n^M^ 1, 3, 5, 7, 

3, 5, 7, 9 llsfJ^/Uisfti^ 

ls#isv*y-Zs* 1, 3, 5, 7, 9 -"O^^^y 3f 
v-- 1, 3, 5, 7, 9~- ^^y^/lo/^ 30 

'<0, 3jfy y^vuy h^rv">D^ff-^ zKy y yvl^iL 

zKy^^/U- i s o-^C3jK^r^^cidr^^ #y 

-^h^^i^a^^ #y y^/i— t e r t-^h^ 
v">n:*^>\ iKy^f;W7x/^i/P=3rty, #y 
S>y h*^>ci3r1?->\ ^y^h^'Vv-n^^ # 

[0019] ±15 (a) &ft%m&'rz>it&%) (1) * 
aptK^ ffi^*^^^. r 2 o--es$tt5Si^ 

/^ftVs 0. 2 5 — 3^/K07KSrffl^ewt^* C 
<. 0. 3-2. S*/Wfc&to7LZZb&mz&l£l, 
V\ SS*0-r^7Koad5 0 . 3-2. 

[0020]^, (A) ( 1 ) 
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^T-#^ 0 ^JS^rU— Mfc^i LTtt. hy 

x^v"^ (r-fe^r^ h-t— h) ^*>\ hy 

i> y - i -/p^v' • ^ey (Tiryvi'Tir h^— 

bi—b)^*^, hy-sec-yh^-^y (r 
y (T-fe^/ur^ h^-h) ^h^>. tr* 

(Xi?yvPTi? hy— b) y^>. V-n-Zfui£*ri, 

* fcT* (X-tr^vUTir hy— b) y^>\ v 5 - i - y>v 
/K^i/- t*^ (TiryvUTir by"- b) y^*>\ i^-n 
-y'b^i" fc** (TiryvKTir by~- b) y^*>\ *J 
-sec-^h^'^ (Tir^T-fe by— h) 

v*-t-:/b3rv" fcT* (Tiryvu-TIr by— 
h) ^y^b^rv" by* (TiryvUTir by~ 

— b) ^e/-n-^D^v'. by* (Tiry^ 
/I'Tir b^— b) i -^a/K^ri/ • by 

* (TiryVi-T-fc by— b) y^>\ ^y-n-/ h^f 
V • \>V* (TirfVL-Tir h*?— h) ^ N ^-y-s 

^y-t-yh^> - hy^ (T-fer^^T-fe h-t— 
h) f^^Vs 7h7^ (7tf;P7tht-h) 
V. hyxh^f^^/ (xf/U7th7tf-h) f 
h y -n-:/* .- ^y (xf/V7t h7± 
"T— Y) hy - i -^nzK^iX • ^ey (31^ 

7th7t7-h) f^y> hy-n-:/}>^>. ^-y 
(^c^/i,r^ hrtf- h) h y - s e c 

b^v-v^y (xf/i/7th7t7-h) hy 

- t h^rv- • ^ey KTir^— h) ^ 

v. h^y • tr^ (xf/i/7t hr-fe7- h) ^ 

V N ^-n-^PJK^ • tr^. (xf/W7th7t7~ 
h) ^-^V, i?- i -^czjK^rv- • (^^/UT^h 

7th7t7-h) ^^V. ^-sec-^h^v"^ 

* (^^/WT-fe KT-feT^- h) ^ V N v^- t-y h^r 

• (xf/u7t K 7"fe7 — h) ^eyxh 
^rv- * by* (^/ur± br^-b) =z; 

-n-r/nzK^fv' • hy^ (x^T-fehrt? 1 - H 
f^^V. ^ey- i -^njK^v- • by* (^/WTirh 

r-fe^-h) ^-^v. ^y-n-T' b3-> • hy^ 
^/ur^ hrt7- h) ^ey- s e 

v" hy^ (xf;w7thrt7-h) ^^v. ^ey- 
t-yh^- hy^ (ji^/wr-fe hr-fe^— h) 

7h7^ (cn^/ur-fe: hTtf- b) r*^* * 
y (t^^/ut^ b-r—b) by* (^/ur^hr^ 

7"— h) \f* (r-fc^/PTir h^- h) tf^ 

(oi^/wr-fe hr-tr^-h) hy^ (r-t^/p 

T^rh^-b) ^ey (xf/vrth7t7-h) 



(7) 
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• ^ey (Tir^vu-Tir h^— b) v^/^^^, h 

h y b*is • ^ey (T-ir^/i-rir 

hi— h) i^/un- r>A s hy-sec-yh^'* 
/ (Tir^vKri? h^- h) v?/P=i^r>A N h y - t - 

— b) vvUn^r>A N i tr* (Tir 

fvUTirh^h— h) i^/U=in^A N S?— n h • 
If* (Tir^/l'Tir h**— h) vvl^^r> A N Z>- s e 
c-^ h If* (Tlr^vU-Ti? h"**— f) v^^n 

h) ^n-r)A, sy* (Tir^/KT 

yx (T-fcfVt'Tir h^— h) ^/-i 
-^n^^r->. hyx (nr^-Tir h^— h) i?/U=i 

^y-n-^h^v" hy^ (Tir^/UTirh 20 

-r— b) ^n^^A. ^y-sec-^h^ - hy 

^h^V- hy^ (Tir^/i-Tir h^h— h) vvunz^ 

/Wn-r^A x h y -n-^ci^=¥-> • ^7 (xf;V7t 
h7tr-h) '^^^ h y - i -^cfr> • 

(^^/ur-tr hrir^— h) h y - 

hy-sec-^F^>-^y (3i^/i.rirh 30 
rir-r— h) v?/v=«^^ x h y- t -zfb^> • ^ey 

(xf/VT-t hTtf - b) i//Uz2z=.&J* s h^rv- 

• If * (x^/U7t hTir^— h) '^3^^, v?- 
n-^ntf^v' • hf* (^i^vurir hTtr- h) v 5 /^ 
^-^A, is- i-yrv7$*ci/ - ¥X (xf /W7t h7 
irx— h) vvU^- ^ N C^-n-^ h^v- • If* (31 
^/UTir hTtf - h) v^/U^^^ix, sec ~7 
b^-> • tf* (xf/U7t h7tr- h) ^=1 — ijr 
A. i?- t h*^ • If* (zc.J-Ji'T-Z hT-fer- 

h) i//^^r>i, s ^yxh^>. hy* (oi^yprir 40 

hTir^r- h) v^/^r:^, ^y-n-^ajK^ix. 

by* (^^/uTir hrir^— b) = ^ey 
-i-r/nzK^v'- hy* OxfvKTI? hTir^- h) 
v?/Un - r^A N ^ty-n-y h^rv- • hy* (aifvl'T 
ir hTtf- h) v?;^ = !?A, ^/-se c b* 
>' b V * (xf/U7t hTir-r— b) ^/Ua^i?^ 
^y-t-^h^V - hy * (xf;U7^h7tr- 

b) vvu=r~£A N rh?^ (x:^/UTi? hTiry 1 - 

h) ^3^(7^ ^-y (TirfvWTir h^— b) bD 

* (oc^ur^ hr-t:^— b) ^/u=r^»A x tr* (r so 
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Ir^T-t: h-*-— h) tf* (xf/V7t bT±7— b) 
^n-^A, hy^ (rir^/^r-fe h^*— h) ^ey 

h^^J ; hy^ (Tir^/ur^ b+- 
b) hy^ (m^Tir h7tf- h) 

tt. t^^ys, yty«> ^^K, -x-u 
y^/wa^ x r^trv», -fe^^v-v^ a 

2 -3i^/^^r^^K, twyi^r7yyi, y 
y-/^. y y ^y^/wg^ p - 

^7^^> ^^/^> ^xyS, M^ifc*if*r*Jf 

[oo2 2]*a»sttm «ttf, t^yv 5 ^ e 
/k tv<^i/>\ t'py^y, e^yixv, t^y 
y x hyyf/u7^y; hy^^/v-r^v. ^-yx^y 
— zur ^ >\ ^^y—zi^r ^^ i/y^/^yxi^y 
-/V7^y, ^e;yf/^x^y-/P7^y x b])^ 

pyfy, VT-W^str a ^/rty, ^ h ^ y ^/^r 

h y !^a v 7K»b* y *iMfc»<y *iMb* 
[0023] rtt?>*«Ko 5 Hfc**. 

1 SS> -5 v Mi 2 «K±«r W«P^HM b"C1> J:v> 0 
[0024] ±IB«flE<ottffl«:tt. (A) A»imOr1r 

ztt&m (1) 1 0 omsasi-ttu-c. mi%. o. oo 

1-lOfifigiS. »^U<fi0. 0 1-10lf»«5 

[00 2 5] *35M«)IWgJ«ffllMK««:. (A) 
XX* (B) j«^4r«-«S»J(c«»*^W:^ikL-C*^ 

-fy^y, n-^^v, ^y^fy, n 
-^y % ^fy^y, 2, 2. 4-hyyfvw< 
n-t^^y, ^a^*^^ yf/^p 

y^ptvi/^yty, v ? x.^/u-o-if ^ >fyyf/^ 



(8) 



^2 00 0-30 9 7 5 
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%&mmtfcm&Mm ; y * y -vk y -/k n - 

A\ y^f /W7^3-/K s e c-^f^T/W^- 

/U=3— /K ~ /K sec-7;/W 

=3— /K t-T^/l/r/Va-zK 3 -y h^i^^^ / — 

/K n -^r^7 — /K 2 -y 7-A"0* J — /K se 

c-^^7/V3- /K 2— ^^"/V^y— /K 2- 

^■^y— /K ^7"^y— /i — 3> n —3r# $ y — /k 

2 -m^/l^^^y — /U N 2~^-^^y— /K n-y — 
^7/V=i-;K 2, G—*?*<?-A^Zf9S— /U— 4 , n 

— x# y — /k s e c — ^ /k h y y 

/K s e c-^^7^/V7^3-/K -7z*J— /K '> 
^D^^i^y— /K y fvUv-^ a^^rihy— /K 3, 
3, 5- h y y f/^o^fy- /K ^VvvUT/W 
=i— /K 7x^;Mf/^^fcV-/K ^7th^7/V 
=i— /K * u^—zufcifo^ey 7^3-^*lffi(l ; ^ 
i/y^!l3-;K 1, ^J)3-/k i, 

/K ^^^v^— /V--2, 4. 
2-y ^vWS^V^afr— /W— 2, 4. "N.^MM^ah- 
/V-2, 5. *<79*S*J*— A*— 2, 4. 2-^i^/Wx 
aelJ-Vi^— /i — 1 ( 3, uy^y n — /k 9 J7- 

o t^U^y xt— /k hlixf h y ;y 

DtVy^yn-zK ^y-fey v*if<D#HffiT/w=3— 
; Tir h V. y f/vxf/^ h V. y TvP- n - 
\?/\,fr h y ^/U— n V V, i/oc^/U 

^/i^ h *m vJ^jvtr b y y ^/wy ^-y 

> v ^H'Mrf-yv. y^/^>^n^^/^ % 2- 

^*u-y >\ 2, 4— o-^^-^^s r-fehxi/ur-fe: 
hy, v?7thy7/^-/K 7t h7^yy x 7xy 

h\ 1, 2-yafcf U^^r^K. y**y?y, 4- 

v N xfi/y^yn-zv^/^f/ux-f/K m^-t^ 
^!/3-;u^yxf^x-r;K xf i/y^ys- /Wi? 
rcfvua:— t/y^Jla-W-n-yf/i' 
m— tvi^ xf i/y 3-/r; - n - ^^v//i^x- 
T7K xf uy^Ji 3-/l/^/7xx;Px-f/K 

i/y^y 3-/^y-2-xf/uyf/wx-f /k =^7 
i/y^ya-zu-y^f/wx-r/K *yxf uy^ya- 
/u^e/^f/ux-T/K v?xf i/y^yn-z^/xf 
/lot— x/K SJa^UV^y =r— /l^ai^vUrc— yvK 
VzxL^is^jr y 3-/U^y - n -7 r f;ux-r;v, 
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^y =t— /^y-n-^i^/Uai— -r/K m h y 

n— /K 7 h^ai^-U^^y =i— /W^-n-^/l^ 

3i— ^vk 7^ p t 4 1/ y ^ y 3 -/^ y ^ f /ux-f /k 
7 p d fi/y^y 3-/^y xf ;vx-r/K ^fc'uy 
^yn-z^yype/vx-f/K ^o^i/y^iin- 
/i^ey yf;i/x-f;p, tvy^y ^-/^y ^ 

fvU^i— tvK i/^n fcfuy^y = — /U^e y xf/ux- 
-r/K hyyp t'yy^y 3-/^y^f/ux-r/K 
r h7t Fo77y, 2-y 7/^7 h7 1 KP7?y* 

Z/?vK R»-fyyf/K ft*s e c-^^/K ft*n 
<V^/K »is e c — <V^/K ft*3-y h*ris 
^^/K ft*y^/W05VW ft* 2 -xifvl^^/K 
ft*2 -^i^/W^vvK ftg^^iz/K l^*i/^D^ 
^v'/K |»>f/wy^P^^K lt8n-yx/K 
7*fehit»^f/K T-fehBFK^/K »K^u^^ 
y n-;U^y ^ f;!,x-7/K g^^m^-uv^y y rr— /U 

20 tyxf^x-r/K f^^i/rc^u^^y xr— /v-=ey ^ 
^/^— tvk RS^xf i/y^y 3-/^yx^x 
— /K i^^f - 1> y xx — /w^e y - n - zf7/^ 
— 7VK S^^o tfuy^y xt— ;^y y^/pni— ^ 

/K ft*^ci fl/y^y xt— ;v^yxf;vx- x/K ft 

b°ix>-^y xt— /v^y ^dtr/wai— ^/k 
Pt°yy^y=i -*/u^e y yf-^x—f/K ft* i/>^ n e 
xi— /i^ey y f/vx-r/u, SS^Pifuy 
^y x-;^yxf-/i,x-r/K -ysB^ya- /k ft 

*y h^r-> h y ^y xt— /k ^afc'^v-s^^/K 
30 fcr^»n-^/K ^Btftyi>fy7"$/K 

Ifcc^vK *L*n-^/K ILKn-T^/K ^o>-* 
v^m^/K ^^/u^v^y^/W ^^/^^^/u/^^cr) 
^i^^/^^JS ; N-^f/^A7^ b\ N, N-v^ 
y^/P^/U^r^ K\ N, N-^xf/^/i,A7^ Ks 

r-ferhr^K. N-y^r-fehr^K, n, N-v^y 

f;i^7th7 0\ N-^f^P^y7U\ N- 

y if p y k v* if ^)*a*5R*« ; fltft^y ^/k 
mtV^/is, 7^^>. fh7tKpft7xy x 
40 v*y ^/U^/P^^v- h\ ^/P^^V. 1, 3— -?tts<ls 

[0026] *wn<om&&mmj&®\*. ±&<n&$m 

#JSr**i-6dK (a) j*»«r«lrti--Bfl:*«b (i) * 
[0027] Mrftma*. (a) *»«r*j«i-*fls*» 



0) 
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Sfebp UT*5 t>t t J: ^ U 7K^D«fIctK c 1' KiS#*> 5 i> * 
(4, 0~100t, £?*L<f41 5~8 01C-Cfe 

[0 0 2 8] M^^fflffi^^rlfl^-t-SlCfcfc 

aj&t&fic ».&i o o < C6iTwr/i'='-/Ko^a 

2 Oil %«T. #lc5fiS%«T-CfeSii:*s» 

(1) <oAD7lc^*3J:t5/'*fcH J E:<73fi|-g-o^(^CS 
m&tf&V. t<D^m^2 Oli%filT> »*L<(45 io 

[0 0 2 9] #3g9!(OJll^£ffliS&^*t-:feMt5 (A) 
(B) 7&#<Z>{!Mfd£-f4, (A) (3^0* 

#a?st£-#>&i?) i o ommmzttLx. (b) 

1~8 0SS:S|5, J:9»*U<»41~6 OSSSRT-fc 

5. (B) ^0#^rft^ !~ 8 OfiggR-C-*>5iiffi^ 

Zz&mTkfrMm&y) t (4, -fb-a-fe (i) tooR ! 
£*v5g;SSl 0 0%*D7K^UTOHSi^t), SfefeC: w 

[00 3 0] *^P^O^}f^fflffi^lCtt s $ e>KT!5 

[0 0 3 1] B-*Jfr h> 

U-^hyiLttt, r-fefvux-fe h>\ 2, 4— ~- 

^••^V^V, 2, 4 — ^^3f-V, 3, 5—7' 
2, A—sttrfsiHr^^ 3, 5-^-^^ 
^i/d-V, 2, 4-y^"Vv 5 3t-^, 3, 5-/^-Vv^^- 
V, 5-^^-/U-2, 4— ^^r-^V-^^ 2, 2, 

6, 6-f h7^f^-3, s-^^y-^y, 1, 30 

1, 1, 5, 5, 5 .*c^-7;\'*v-2, 4 -7* 

is*s*i'ti:¥<D lflhfefcte 2aei±r-*e„ *^t^*J 

&J<£>1~5 Ofia%, «fit<H3~3 0tf%tt5 

[0032] ^faoymm 

M> »*U<«1 0~20m/x. @J£#»S#1 0~4 
0Sa%IS£<a ;:<£>J:5#> =n-<K^ 

vxt^xft, 0f*f4\ Bift^n (t*) *k 

— y * y*/H3 «fc tM V :7* n / V — /w> y * y/w ; m. 

-f WTA-;taT(l« BUSH (Hi) S»r/P so 
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$^V/W5 20, 1^100, ID200 ; JHW^r-T V-Jr 
10. mi 3 2/iif^^Jf bthZ. ti*!)v-itt 

mmmm&#-rz>it-€tv>), m-i^t =• K^s-a- 

te, fyK!)?- #y-Y5K, #y y*®!. #y 
7!)-wy, #yr$ k, *?y *s ^y #y^ 

■tf- i?T 7 y Ht^fi-a-fr&if Zm? S i i: /55T*# 

5. #SS^IiUTI4. 0»;tf4\ /=d-^^ffiStt 

tt#ffi«ttSiJ*if^»fe»^ $e>i^i4, yy=-ys 

l?-ffiffitt^k #!)7/^i/yt^i'KI#Igtt»K 

y i?A#a*2 o P P h&,fo<n®.t-rz><nim-k l-\>\ 

[0033] a»gritffliteritHfc<oiMH>fe 

J;5J-s ffi^f, (A) ^^P^i-^k-g-fe (l) * 
M-a-U-C. 7jcSrififfiW*fe»4»ri»tt<JlJi«ftlU-C. ADtK^ 

«m ss-a-ufco*,, (b) ^*jg*o-r*Ltf «t < » m 

«i: 0 h >s*^ffl-rs^-tc»4, ®AK^^§Sl 

[00 34] *«n«>fi^4b<9llSifeOA#:«r j: L-t 
tt, TIB©~©»^ife^ if ft*lf S n t /45T-# 5. 
<m^zm (1) &£(F^*0#lft*#J*>&&3Afr4fe 

SrfTofcO*,. (B) ->9Wb^Srfe&0i-S^fe. 
(2Mk^ (1) *JJ:t5€«firo#SI^J^^,/j:5®^ 

^*L.fc<o*,. (b) is : 7>i\&<tozwita-rz>jsm. 

[0 0 3 5] SHb-a-^ (1) *J:tfiW*o*IWWB*» 

m • m&5tizzftiit<r>ib. (b) isy^it&tozmsa 

tfe. 

SMb-a-^ (i) feius^a^^^j^ib^sji-a-ife 
4-ftofco*>, (b) -y7yft^<tt;^-^hy 
[oo3 6] dHb-a-^ (i) tszxf&m&towammfr 



(10) 
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®\Y&m (i) *3it;Mi<owas»)^e)45ii^» 

^ofc^ib. (B) S/9Vft***5J:tfi9-^ 

[0 0 3 7] ^(DJ:5l-U"C»e>tt**3SIB^3Bj««iO 
&IBSA«ftr±. #*L<tt. 2-3 (>«*%-(•*> 9, 

*#2-3 0ll%Tf*>5i:, ttRoKlVtfitafcIBB 

( (a) - (b) <o»*sw&^**tt...a. 

«\ 1 , 000 — 120, 0 0 0, ff^Klil, 20 
0-10 0, 0 0 0ilt$)5o 

[0 0 3 8] coJ:51-UT#f>tte**W^a^ 

Sr* ->y=V!?3t/x S i 02 fra^N SiN?x/>ft 

So 

[0039] co^o^fi, $mmmtL,x^ imm 

0 5-1. 5MmgI, 20tt0-eraflES 
0. 1 - 3 /z mgg(7)lII^Mt6 r. t tfX~% 6 Q ^ 

*i&-etti*TSjK £>6i>Mi. 8 0-6 0 0tS 

SOlgT\ 5S*x 5-2 4 0^»lttt»n 

Tftif-cff 5 -^5-e#-5 0 

[0 0 4 0] COJSteLTW&ifrSW** IHM&lce 
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